Following prior studies, we use keywords in press portrayals to gauge managerial overconfidence. We hypothesize that managerial overconfidence is related to a manager's perception that the firm is undervalued. Results from 2744 share repurchase programs launched by 783 listed firms in Taiwan confirm this hypothesis. We find that managerial overconfidence is positively correlated with the intensity of share repurchasing, which is measured by scale, execution, frequency, and the difference between the announced price and post-execution price. Moreover, the programs launched by overconfident managers were not undervalued and therefore were associated with reduced post-announcement returns.
I. INTRODUCTION
Many CEOs never stop believing their stock is cheap. In other instances, a less benign conclusion seems warranted . . . Continuing shareholders are hurt unless shares are purchased below intrinsic value (Buffett 2012). Over the past few decades, share repurchase programs have been deemed an alternative method of disbursing cash to shareholders and have become an important payout method for US firms.
1 Some recent large-scale share repurchases have even been noted by the market.
2 This movement went global in the 1990s, 1 The share repurchase programs were very large. For example, in 1998, the dollar amount of announced repurchases in the US market exceeded cash dividends for the first time (Grullon and Michaely 2002) . The dollar amount over the 2004-2008 period rose to $1.9 trillion, triple the amount in the prior 5 years. All in all, S&P 500 companies reduced the index's market capitalization by 17% through share repurchases. Recently, S&P Indices announced that stock buybacks increased for the ninth consecutive quarter, reaching $118.4 billion for the third quarter of 2011. 2 In September 2010, Warren E. Buffett announced that Berkshire would repurchase its shares at a price of up to 110% of book value. On March 3, 2011, Ahold announced a buyback of €1 as countries such as Canada and the UK also increased their repurchases. Other countries, such as Germany, Taiwan, Hong Kong, and Japan, which formerly had prohibited share repurchases, adopted provisions allowing resident firms for the first time to repurchase equity in the open market. In Taiwan, firms were permitted to implement share repurchase programs starting in August 2000. Between August 2000 and June 2005, more than half the firms listed on the Taiwan Stock Exchange announced open-market share repurchases, and NTD 247 billion (equivalent to USD 8.23 billion) worth of stock was bought back (Yu 2011) . Do share repurchase programs add value to continuing shareholders if they are used to signal undervaluation of the current share price (e.g., Asquith and Mullins 1986; Comment and Jarrell 1991; Dann et al. 1991; Hertzel and Jain 1991; Lee et al. 1992; Ikenberry et al. 1995) ? Some recent cases indicate that the undervaluation argument might be invalid. For example, HTC, the largest smartphone manufacturer in Taiwan, had launched a large-scale share repurchase program with an average buyback price of NTD 850.9 on August 17, 2011. However, the close price on December 9, 2011 was a mere NTD 405.5. The total loss from the repurchase program (NTD 8 billion or USD 266 million) was almost equivalent to HTC's total capitalization (NTD 8.6 billion). We surmise that share repurchase programs add value if and only the current shares are indeed undervalued and the signal of undervaluation is accepted as such by the market.
Why would managers believe their firms are undervalued when the undervaluation signal is not approved by the market? In this paper, we relate managerial overconfidence (MOC) to share repurchase programs. Overconfidence is an obvious fact of human nature. It means that individuals are inclined to overstate their acumen relative to the average (Larwood and Whittaker 1977; Svenson 1981; Alicke et al. 1985) . This inclination is further reinforced by self-serving biases to attribute good outcomes to one's own actions and bad outcomes to bad luck (Miller and Ross 1975) . Roll (1986) was the first to relate overconfidence to managerial actions, arguing that overconfident managers tend to overbid acquired targets. Heaton (2002) elaborated on this effect of overconfidence on managerial actions. The impact of MOC has been examined empirically in several corporate scenarios. 3 billion with an expected duration of 18 months. IBM's huge buyback plan of April 2011 was expected to be worth $50 billion until 2015. Finally, Apple's board authorized a $10 billion share repurchase program to begin in the quarter starting September 30, 2012. 3 For example, Malmendier and Tate (2005a) indicated that managerial overconfidence heightens the sensitivity of corporate investments to cash flow, especially for equity-dependent firms. Malmendier and Tate (2008) found that chief executive officer (CEO) overconfidence was associated with acquisitiveness. Ben-David et al. (2007) documented that firms with overconfident chief financial officers made more investments, were more sensitive to the investment-cash relation, and had a lower cash dividend payout and higher long-term leverage. Hribar and Yang (2010) found that overconfident managers were more likely to issue optimistically biased forecasts. Schrand and Zechman (2012) found that overconfidence was positively associated with the likelihood of earnings management and financial fraud. Malmendier et al. (2010) found that overconfident managers were less likely to use external finance and issued less equity than other managers.
Overconfident managers tend to believe that their firms are undervalued. Undervaluation is one of the most widely cited reasons that firms launch share repurchases. However, to our surprise, there is little empirical evidence directly relating MOC to share repurchases. Our inference is intuitive: overconfident managers holding optimistic (unrealistic) beliefs about future performance tend to perceive that their firm's stock is undervalued; therefore, they launch share repurchase programs to raise the share price.
In evaluating 2744 repurchase programs launched by 783 listed Taiwanese firms in 2000-2008, we first follow prior studies 4 and use keywords from press portrayals to gauge MOC. Exploiting these keywords, Malmendier and Tate (2005b) proposed a simplified overconfidence measure that relies on the perceptions of outsiders rather than the actions of CEOs. Their measure is a good fit for our study because the target of our investigation is market response.
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We then investigate the relation between MOC and the intensity of share repurchase programs. Intensity can be defined by scale (the percentage of shares or dollars repurchased), execution rate, frequency, and price difference (the difference between the middle of the announced price range and the average post-execution price). We find significant positive relationships between MOC and scale, execution rate, and price difference. These positive relations remain significant after controlling other motive variables 6 and the possible effects of endogeneity.
Next, we examine whether the share repurchase programs launched by overconfident managers were undervalued. Our results show that firms with high market-to-book equity had managers with a high degree of overconfidence. Firms in which share repurchase programs were launched by overconfident managers were not in fact undervalued. Does this mean that markets factor MOC into their responses to share repurchase programs? We find that MOC is negatively and significantly correlated with cumulative abnormal returns from 4 Example are Tate (2005a, 2008) , Brown and Sarma (2007) , Hribar and Yang (2010), and Ben-David et al. (2007) . 5 Alternatively, Malmendier and Tate (2005a) discuss the use of habitual increases in a CEO's holding of company stock as a proxy for managerial overconfidence. Because in Taiwan, executive options have been widely used only by high-tech firms, and a large proportion of the granted options have not yet reached maturity, we investigate only changes in managerial shareholding. We consider managers to be overconfident when the increase in their shareholdings exceeds the proportion of bonus shares granted to employees. This increase in their holdings is voluntary. The results using the alternative measure are less significant than with the original method, except for managerial overconfidence being positively correlated with execution rate. 6 What motivates firms to engage in repurchasing shares has been extensively discussed in the literature. The first paper, which addresses agency concerns, argues that a share repurchasing program is really a distribution of excess cash flow (Jensen 1986 ). This argument is supported by the finding of a positive relation between repurchases and cash flow (Stephens and Weisbach 1998) . The topic of the second paper is the signaling of undervaluation (Vermaelen 1981) . The next two papers, which address leverage adjustment, argue that stock repurchasing can be used to increase a firm's leverage ratio (Bagwell and Shoven 1989; Opler and Titman 1996) . The final paper describes how to fend off unwanted takeover attempts (Bagwell 1991 The potential contributions of this study are multifold. First, we explore share repurchase programs from the perspective of behavioral finance, and we find a positive relationship between these two constructs. The results support the postulation of Ben-David et al. (2007) that overconfident firms are less likely to pay dividends and more likely to repurchase shares than are other firms. In an effort to advance our understanding of how managerial inclinations affect corporate policies, we further explore the relation between the extent of MOC and the intensity of share repurchase programs. Second, we advance the pressbased measurement of overconfidence by tracing the keywords for MOC back to the hiring of the incumbent manager. By so doing, we are able to ensure that the measure tracks the behavior of the incumbent manager rather than that of the launching firm as a whole during the manger's tenure. Third, we document the rational conclusion of the market, namely, that investors gradually come to realize that share repurchase programs launched by overconfident managers are not undervalued, and therefore, they assign them a lower value than they would otherwise.
The rest of this paper is organized as follow. In section 2, we review the relevant literature. In section 3, we describe our data sources, variables, and empirical models. In section 4, we report the empirical results. In section 5, we describe the robustness of these results. In section 6, we summarize our conclusions.
II. LITERATURE AND HYPOTHESES
We begin this section by briefly reviewing share repurchase programs in Taiwan, followed by a literature review and development of our hypotheses.
A. Share repurchase programs in Taiwan
Taiwan imposes stricter guidelines than other countries on the declaration of repurchase purposes, disclosure transparency, and repurchase execution. Article 28-2 of the Securities and Exchange Law stipulates that firms preparing to launch a repurchase program must file their purposes in accordance with at least one of the following principles: (1) preparation for employees' bonus shares; (2) reservation for the execution of derivatives such as warrants and convertibles; and (3) protection of shareholders' rights with the repurchased shares to be written off against owners' equity. The buyback announcement must be made publicly within 2 days after board approval. In the meantime, the repurchasing firm must disclose the price range of the repurchase. The ceiling price must be International Review of Finance 150% of the 30-day average price or the 10-day average price (whichever is higher) prior to the date of board approval. The floor price must be 70% of the close price at the date of board approval. The maximum amount of a share repurchase program must be no more than 10% of the total shares issued, and no more than the sum of the retained earnings and the capital surplus. In general, open-market repurchases start 2-3 days after the public announcement, which is 4-5 days after board approval. The program must be finalized in 2 months and the exact execution must be reported to the Financial Supervisory Commission within 5 days after the program expires. If the firm expects to extend the execution of the share repurchase program beyond the 2-month limit, another board approval is needed.
Share repurchase programs are more strictly regulated in Taiwan than in the United States. First of all, in the United States, market there is neither a reporting requirement for repurchasing nor a predefined expiration period, which makes it difficult to gauge the impact of repurchasing activity. In contrast, the open-market buyback policy in Taiwan stipulates an execution period of no more than 2 calendar months. Moreover, any large repurchase (more than NTD 300 million or 2% of the outstanding shares) must be disclosed to the market within 2 days of the repurchase.
As of December 2008, the number of listed firms engaging in share repurchase programs in Taiwan had rapidly risen to 783. These firms implemented a total of 2744 repurchase programs. Many of the firms were repeat players; some launched more than 15 such programs during our sample period. Share repurchase programs being pervasively recognized signals of undervalution are welcome by the listed companies as well as the government.
B. Managerial overconfidence
Overconfidence is conceptualized in different ways in the psychology literature. One is the 'better-than-average' effect, the tendency of individuals to think of themselves as 'above average' on positive characteristics (e.g., Svenson 1981; Alicke et al. 1985 Alicke et al. , 1995 Kruger 1999) . The effect, which has been extensively examined (e.g., Cooper et al. 1988) , is further reinforced by evidence on attribution bias, the self-serving inclination to attribute good outcomes to one's actions and bad outcomes to luck (Feather and Simon 1971; Miller and Ross 1975) .
Overconfident is a particularly appropriate label for many top managers for several reasons. First, skilled individuals lacking an obvious comparison group tend to be overconfident (Camerer and Lovallo 1999; Kruger 1999) . Second, overconfidence is most often found when outcomes are defined abstractly (Nisbett and Ross 1980; Moore and Kim 2003) . Third, people are most optimistic about outcomes, which they believe are under their own control (Langer 1975) or to which they are highly committed (Weinstein 1980) . These three principles characterize top managers so well that they continually overestimate Managerial Overconfidence and Share Repurchase their own skills and are therefore too optimistic about the outcomes of their decisions.
The overconfidence hypothesis is similar to the 'hubris' hypothesis proposed by Roll (1986) . It is also relevant to the contentions of Heaton (2002) and of Landier and Thesmar (2009) that managers overestimate the probability of a project's success. In corporate finance, this form of overconfidence has been applied in several contexts: contracts with managers (Gervais et al. 2003) , succession tournaments (Goel and Thakor 2008) , dividend policy (Deshmukh et al. 2010) , mergers (Malmendier and Tate 2008) , and investment-cash sensitivity (Malmendier and Tate 2005a) .
The biggest challenge for empirical researchers is to construct a plausible measure of overconfidence. Malmendier and Tate (2005a) use CEOs' personal portfolio transactions to signal their beliefs about a firm's future performance. This 'revealed beliefs' approach requires detailed information about CEOs' personal portfolio transactions involving their company's stock and options. Because CEOs invest so much human capital in their companies, they must diversify their portfolios even if they are only modestly risk averse. CEOs who do not favor diversification, such as those who hold a relatively large amount of their company's stock, are reluctant to exercise deep-in-the-money options, or they hold back on exercising these options until the final year of the contract. This latter kind of CEO is considered to be overconfident.
A second approach to assessing overconfidence is to use a 'press-based' measure, which captures how outsiders perceive the CEO. This measure was our choice for the present study. Specifically, the number of positive words is compared to the number of neutral or negative words, as defined in Malmendier and Tate (2008) . We measure the overconfidence of the incumbent managers so that we can capture its development over time.
C. MOC and share repurchases
Overconfident managers tend to overestimate their firm's future cash flow or underestimate the volatility of that cash flow. As a result, they tend to believe that the market undervalues their firm. They therefore launch share repurchase programs to raise the current price level. An extension of this argument is that overconfident managers, who believe that their firm is undervalued, tend to overinvest in projects such as value-detrimental mergers (Malmendier and Tate 2008) , prefer internal sources of financing (Malmendier and Tate 2005a) , and be relatively unlikely to pay dividends (Deshmukh et al. 2010) .
In our study, we take a close look at how the level of overconfidence affects the intensity of share repurchase programs. We define the level of MOC as the ratio of positive words (expressing overconfidence) to neutral and negative words. Thus, MOC is a continuous variable. We define the intensity of the share repurchase program in four ways: scale (the percentage of total shares or dollars repurchased), execution rate, number of repurchases, and International Review of Finance price difference. 7 The higher the level of MOC, the larger the anticipated price difference that must established, and the more intensive the launched programs must be. We therefore propose the following hypothesis: Hypothesis 1: The level of MOC is positively correlated with the intensity of share repurchase programs.
A second important issue is how investors respond to the share repurchases of overconfident managers. Deshmukh et al. (2010) found that the magnitude of the positive market reaction to a dividend increase announcement was lower for firms managed by overconfident CEOs than for firms managed by nonoverconfident CEOs. This result implies that investors are skeptical about a signal they perceive as affected by MOC as well as by its content. Thus, the positive outcome of the share repurchase is at least partially offset by the negative impact of MOC. In the extreme case, MOC dominates the equation. Therefore, we propose the following hypothesis: Hypothesis 2: The market responds negatively to share repurchase programs launched by overconfident managers.
We also address control variables that were noted in prior studies of share repurchases. First, we expect excess cash or cash flow to be positively correlated with the buyback programs (Easterbrook 1984; Jensen 1986 ). Second, book-tomarket equity, a commonly used surrogatefor undervaluation (e.g., Dann 1981; Asquith and Mullins 1986; Comment and Jarrell 1991; Hertzel and Jain 1991; Lee et al. 1992) , is thought to be positively correlated with buyback programs. Third, according to the optimal leverage hypothesis, share repurchases are employed to adjust the capital structure when the current debt ratio is below the target capital structure (Bagwell and Shoven 1989; Opler and Titman 1996) . To test this hypothesis, we use debt deviation, which we define as the difference between the current debt ratio and the target debt ratio of Hovakimain et al. (2004) . Fourth, the management incentive hypothesis indicates that managers who hold a large number of stock options are particularly interested in maintaining the share price, a goal they can accomplish by repurchasing the shares. There is evidence that firms that compensate their executives with a large number of stock options find it beneficial to repurchase stock (Dunsby 1994; Jolls 1996; Fenn and Liang 1997) . The variable we use to test this hypothesis is executive stock options. Fifth, according to the takeover deterrence hypothesis, a repurchase can be used as a takeover defense because it can increase the lowest 7 The price difference can also be defined as the difference between the close price on the day of board approval and the middle of the announced price range. Unfortunately, the price range is preset with a cap of 150% of the reference price (the 10-day or 30-day average prior to the announcement day, whichever is higher) and a floor of 70% of the close price on the announcement day. This alternative price difference is less meaningful than the one we choose and thus we do not consider it further. In this study, we define the price difference as the difference between the middle of the price range and the 3-day average price after program execution. We use the price difference to represent program intensity on the one hand and to capture market response on the other.
price at which the stock is available (Bagwell 1991) . The variable we use to this hypothesis is takeover threat. All the aforementioned variables are included in our models, which assess the relation between MOC and the intensity of share repurchase programs.
III. DATA AND VARIABLES
Data on share repurchases by Taiwanse firms from August 2000 through December 2008 were collected from the Taiwan Economic Journal (TEJ). Share repurchasing programs 8 were not allowed for listed Taiwanese companies until August 2000. After exclusion of financial firms that are subject to different regulations, our final sample consists of 2744 share repurchases launched by 783 listed firms. Table 1 summarizes the sample characteristics by industry (panel A), number of repurchases per firm (panel B), and year (panel C). The results show that most of the firms deal in electronic appliances (379, 13.81%), followed by computers and computer peripherals (354, 12.9%) and semiconductors (322, 11.73%). Around 30% of the firms (233) launched only one share repurchase program during the sample period. However, 19% of the firms launched more than five programs during this period. The most extreme case is 36 programs in 8 years. This pervasive and repeated share repurchasing suggests something is going on beyond a signaling of undervaluation because the market is unlikely to undervalue shares all the time across all firms. The industry breakdown in panel A illustrates that share repurchase programs are more common among high-tech firms than traditional manufacturing firms. For example, there are only two repurchase programs in the glass and ceramics industry.
Following Malmendier and Tate (2005a) and Brown and Sarma (2007) , we use press portrayals to gauge MOC. Data from January 1996 and October 2009 were taken from the 'News Clip' file of the TEJ. This file, which was not available until January 1996, is a compilation of all press reports specific to a given company. An advantage of this measure is that it captures the perception of outsiders. Thus, any strategic moves by the manager are reflected in the market price, which is responsive not only to the action itself but also to the manager's behavioral inclination.
We define press-based MOC as follows:
MOC a a b subject to managerial changeover
We use different elements of the CEO's portfolio as proxies for MOC, where a is the number of times the words 'confident' or 'optimistic' are used, and b is the number of times the terms 'not confident', 'not optimistic', 'reliable', 'cautious', 'practical', 'frugal' and 'steady' are used. The measures are cumulated up to the year's end but prior to the share repurchase announcement; thus, the overconfidence measures for each firm or each manager differ as a function of time. This approach ameliorates the concern of possible autocorrelation for overconfidence measures. Moreover, the measure reflects managerial changes, meaning that the trace of keywords it up to the beginning when the incumbent manager was hired. Thus, we are able to address the trajectory or development of the MOC. Table 2 shows that the average degree of overconfidence is 0.46 and the average number of share repurchase programs per firm is 3.74. The average number of shares repurchased is 7.76 million, which is equivalent to 2.03% of the total outstanding shares. The average dollar amount of each repurchase is NTD 162.71 million, or 1.63% of the total equity value. On average, the announced programs were executed 70% of the time. The median execution rate is 85%.
We define the price difference as the difference between the median price within announced price range, which is the average price 3 days before the program divided by the average price 3 days after the program.
Price Difference MP P P
(2)
This measure gives the price decline following the share repurchase program. If the program was motived by MOC, we would expect to find the price difference to be positively correlated with the level of MOC. The average price difference is 17.8%. Statistics for the control variables are also reported in Table 2 . The average book-to-market equity, which indicates the probability that the firm is undervalued, is 0.92. The average free cash flow and cash level are 0.04 and 0.15, respectively; these are surrogates for the excess capital that firms can distribute excess cash through the share repurchase.
Debt deviation is defined as the difference between the current debt level and the optimal debt level. It is estimated by the following regression: 
where Debt* is the optimal debt level, MB is the market-to-book equity at year's end, SRT is the annual return, ROA is net income divided by averaged total assets, NOLC is deferred taxes divided by total assets, Size is the natural logarithm of total assets at year's end, TanA is fixed assets minus depreciation, the difference divided by total assets, SE is selling/administrative expenses divided by revenue, RDE is R&D expenses divided by total revenue, and IL is the median debt-to-assets ratio for all firms in the same industry. The average debt deviation is -2.5%, implying that, on average, firms were below the target debt level. According to the optimal leverage hypothesis, this means that firms should raise their debt ratio through share repurchasing. The average stock option is 1%. The literature indicates that stock options should be of concern to managers because of the threat of a reduced share price. During our sample period, 2% of the firms were associated with merger rumors. + b) , where a is the number of times the words 'confident' and 'optimistic' appeared in the press portrayals and b is the number of times the terms 'reliable', 'cautious', 'conservative', 'practical', 'frugal', 'steady', 'not confident' and 'not optimistic' appeared. The calculations are adjusted for managerial turnover. The source for the portrayals is TEJ's Company News Clip. Repurchase percentage is the number of repurchased shares divided by the total number of outstanding shares at the end of the previous year. Repurchase dollar percentage is dollars repurchased divided by the market value of the total equity at the end of the previous year. Execution percentage is the number of repurchased shares divided by the number of shares announced to be executed. Price difference is the difference between the median of the announced price range plus the average price 3 days after the program ends, the sum divided by the average price 3 days after the program ends ((MP-P+3)/P+3). B/M equity is the ratio of book equity to market equity at the end of the previous year. Return on equity (ROE) is net income divided by average book equity. Free cash flow (FCF) is earnings before depreciation minus the sum of taxes, interest expenses, preferred dividend, and cash dividend, the sum divided by total assets at the beginning of the program. Cash is the sum of cash available at the end of the program plus short-term investment divided by total assets at the end of the program. Debt deviation is the difference between current debt level and optimal debt level; it is estimated by the regression Debt*it = b0 + b1MBi,t + b2SRTi(t -1) + b3ROAit + b4NOLCit + b5Sizeit + b6TanAit + b7SEit + b8RDEit + b9ILit + eit, where Debt* is the optimal debt level, MB is year-end market-to-book equity, SRT is the annual return, ROA is net income divided by the average of total assets, NOLC is deferred taxes divided by total assets, Size is the natural logarithm of total assets at year's end, TanA is fixed assets minus depreciation, the differencedivided by total assets, SE is the sum of selling and administrative expenses divided by revenue; RDE is R&D expenses divided by total revenue, and IL is the median debt-to-assets ratio for all firms in the same industry. Stock options is expected employee stock options divided by total outstanding shares at the end of the previous year. INVO is the sum of market equity and total debt divided by total assets at year's end. D(takeover) is a dummy that is assigned the value 1 if the firm is rumored to be an acquirer or a target in the current year or the previous year, 0 otherwise. The corporate governance index (CGI) is the sum of the following dummies: board control, supervisory control, voting-cash deviation, pledge ratio, related party sales, related party purchases, related party loans, related party guarantees (all 1 if smaller than the sample median, 0 otherwise), and cash flow rights and cash/voting ratio (both 1 if higher than the sample median, 0 otherwise). The possible range of CGI is 0 to 10. Abnormal returns in the windows are gauged by the traditional event study with a and b estimated using the returns from the 250 trading days prior to the announcement. Dividend payout is cash dividend divided by net income.
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If a firm is a potential merger target, it can repurchase shares to raise the margin price if the demand curve for shares is negatively sloped. The average payout can be considered an alternative to repurchasing as a way to expend cash. The average payout is 45.8% of total shares. Using the traditional event study approach, we calculate the abnormal returns in different windows. Alternative windows (-1, 1) , (-5, 5), (0, 20), (0, 40) , and (0, 60) are chosen to capture the impact of the information during the repurchase program.
10 Window (-5, 5) captures the effect of board approval to the open-market repurchase, which usually takes place 4-5 days after approval. Window (0, 40) represents the 2-month duration of the repurchase program. Window (0, 60) captures the overall market reaction after execution of the repurchase program. The corresponding average cumulated abnormal returns for the five windows are 1.16%, -0.29%, 4.97%, 6.10%, and 6.70%, respectively, reflecting a monotonic increase in abnormal returns. Table 3 presents the results for MOC and market valuation. In panel A, the firms are divided into quintiles based on the firm's size and market-to-book equity. Panel A also gives means for the press-based overconfidence measures. The results show that, in general, medium-size firms and firms with high growth potential (high market-to-book equity) have the highest overconfidence scores. Assuming that firms behave according to the life cycle paradigm, the statistics indicate that managers of firms that have exhibited accelerated growth or achieved at least median growth exhibited the greatest overconfidence. These managers had a strong sense that their firm's shares were undervalued, and therefore, they were motivated to launch repurchase programs. However, compared to firms with low market-to-book equity, the firms with high market-tobook equity tended to be glamor stocks, which are relatively unlikely to be undervalued.
IV. EMPIRICAL RESULTS
Panel B presents results on the firm's intrinsic value and how MOC is related to valuation of its stock. We use two approaches to measure the fair value of share repurchasing firms. In the first one, we calculate fair value of share repurchasing firms by exploiting price multiples, such as price-to-book and price-to-sales of non-announced industry peers that are similar in size to the firm in question (cf. Purnanandam and Swaminathan 2004) . We then compare the resulting fair value (V) to the average pre-announced price in window (-10,6) (P) as follows:
[
The second approach is to calculate the fair value using the following crosssectional regression (cf. Rhodes-Kroph et al. 2005) : In panel A, the sample is divided into quintiles based on firm size (total assets) and market-to-book equity, respectively. The average managerial overconfidence (MOC) for each size and market-tobook quintile is reported. In Panel B, managerial overconfidence is divided into high and low groups at the sample median. The tests of the differences in the valuation metrics between high and low managerial overconfidence are reported accordingly. The valuation metric, taken from Purnanandam and Swaminathan (2004) , is the average pre-announced price of the sharerepurchasing firm in the window (-10,6) (P) divided by the fair value estimated using price multiples (e.g., price-to-book and price-to-sales) of a non-announced industry peer that is similar in size to that firm (V). That is, [(P/V)Book = (P/B)Stock Repurchase Firm/(P/B)Matching Firm] and [(P/V)Sales = (P/S)Stock Repurchase Firm/(P/S)Matching Firm]. The third measure, taken from Rhodes-Kroph et al. (2005), is the fair value estimatedusing the following cross-sectional regression:
where b is the book value of the firm's assets, NI is net income, and LEV is the leverage ratio. (P/V)CS is the average price in window (-10, -6) divided by the fair value estimated from the cross-sectional regression. (P/V)Book, (P/V)Sales, and (P/V)CS are valuation metrics, in the sense that firms are overvalued (undervalued) when the value of the variable takes a value higher (lower) than 1. Panel C reports tests of the mean differences of the attribute variables between high and low managerial overconfidence. The attribute variables are number of repurchases per firm, percentage of shares repurchased, repurchase dollar percentage, execution percentage, and price difference). ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.
where b is the book value of the firm's assets, NI is its net income, and LEV is the leverage ratio.
(P/V)CS is the ratio of the average price in window (-10, -6) to the fair value estimated from the cross-sectional regression. (P/V)Book, (P/V)Sales, and (P/V)CS all reflect overvaluation if they are greater than 1 and undervaluation if they are less than 1.
The results in panel B indicate that the average (P/V)Book for high-MOC firms (1.188) is significantly higher than for low-MOC firms (1.051). The average (P/V)Sales for high-MOC firms (1.279) is also higher than for low-MOC firms (1.252), although the difference is not significant. Using the alternative metric from Rhodes-Kroph et al. (2005), we also find that the average (P/V)CS is higher for high-MOC firms than for their low-MOC counterparts. The overall results indicate that firms with overconfident managers are less likely to be undervalued than other firms.
Panel C presents other results bearing on the relation between MOC and the attributes of a share repurchase program. These attributes are number of repurchases per firm, percentage of total shares repurchased, percentage of the total dollar amount repurchased, percentage of repurchases executed, and price difference. Results from a univariate test show that high-MOC firms are associated with more share repurchase programs (4.315) than low-MOC firms (3.804). The percentage of shares repurchased is also higher for high-MOC firms (2.066%) than for low-MOC firms (1.898%). The price difference, defined as the difference between the median of the announced price range and the average price 3 days after the program ends, is higher for high-MOC firms (0.214) than for low-MOC firms (0.155). High-MOC firms, on average, are also associated with a higher percentage of the total value of the repurchase, as well as a higher execution rate, than low-MOC firms. However, the differences are not significant.
The overall results from Table 3 indicate that high-MOC firms are less likely than low-MOC firms to be undervalued. High-MOC firms launch more buyback offers to claim a higher percentage of shares to be repurchased, and they set a higher target price. Tests of differences between medians lead to the same conclusions as above.
The empirical model cited by Dittmar (2000) (6) where SR represents the attributes of the repurchase program, MOC is MOC, Size is the natural logarithm of the firm's assets, BM denotes book-to-market equity, ROE is the return on earnings, FCF is free cash flow (defined as earnings before taxes plus depreciation, minus the sum of taxes plus interest plus cash dividends, all divided by initial assets), and Cash is cash on hand divided by initial assets. Options denotes the expected employee stock options divided by the total International Review of Finance outstanding shares before the end of the year, INVO is the sum of market equity plus total debt divided by total assets at year's end. Takeover is a dummy that is assigned a value 1 when the underlying firm is associated with a rumor of being an acquirer or a target in the current year or previous year, 0 otherwise. These variables are included in the models to control for other factors that might motivate the launching of a share repurchase program. CGI (corporate governance index) is included in the model to assess whether corporate governance plays a counterbalancing role in deterring MOC in launching share repurchase programs. Consolidating different variables in a composite index is a way to comprehensively capture the overall quality of a firm's governance structure (Boehren and Oedegaard 2003) . The CGI is constructed by summing the following dummies: board control, supervisory control, voting-cash deviation, pledge ratio, related party sales, related party purchases, related party loans, and related party guarantees (all coded 1 if smaller than the sample median, 0 otherwise), and cash flow rights and the cash/voting ratio (both coded 1 if higher than the sample median, 0 otherwise). Therefore, CGI has a range of 0 to 10. Finally, Deviation is the difference between the firm's debt ratio and the optimal debt ratio, estimated using the model reported by Hovakimain et al. (2004) .
In Table 4 , we report tobit regressions of the percentages of shares repurchased. MOC is positively correlated with this percentage. Size is negatively correlated with the claimed portion of the repurchased shares. A possible explanation of this result is that large firms are more likely than small firms to be the focal point of investors and are therefore less likely to be undervalued by the market.
We also find that firms with high book-to-market equity tended to launch larger share repurchase programs than other firms. This finding is consistent with the undervaluation hypothesis. Again, we find that debt deviation is positively correlated with the percentage of shares repurchased, which is inconsistent with both the optimal leverage hypothesis and the overconfidence hypothesis.
In Table 5 we present tobit regressions of the percentage dollar value of the repurchased shares compared to total shares, an alternative measure of the scale of a share repurchase program that simultaneously considers both the number of shares and the share price. The results show that overconfidence is positively correlated with the dollar value of the repurchased shares. The results with the other control variables are qualitatively similar to those reported in Table 6 below. The only exception is that takeover threat is positively correlated with the dollar value of the repurchased shares, indicating that firms facing such a threat tend to launch large share repurchase programs.
The results from Tables 4 and 5 support our speculation that MOC is a major force driving managers to launch large share repurchase programs. Moreover, an examination of data related to the hypotheses that explain why a firm would be expected to launch a share repurchase program supports the undervaluation hypothesis, in the sense that the firms that are neglected by the market (i.e., those with high book-to-market equity and low investment potential) tend to be the ones that launch large repurchase programs. The takeover deterrence hypothesis is also supported, in that firms that were merger targets tended to launch large share repurchase programs as a way to deter possible raiders. However, the excess capital hypothesis, the leverage adjustment hypothesis, and the management incentive hypothesis are not supported by the data. These hypotheses are relevant to a firm's' decision of whether to launch a share repurchase program, but not the scale of the program. Table 6 shows how MOC is related to the percentage of repurchase programs that are executed. The results are consistent with our intuition that This table reports the regression of percentage of shares repurchased on managerial overconfidence. The dependent variable is the number of shares repurchased divided by the total outstanding shares at the end of the previous year. The independent variable, MOC, and other variables are defined as in Table 2 . In each cell, the regression coefficients and z-statistics (in parentheses) are in upper and lower case respectively. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. overconfident managers tend to execute a high proportion of the programs they have announced. MOC is significantly and positively correlated with the execution rate, and investment opportunity is negatively correlated with the execution rate. The two correlations lend further support to the undervaluation hypothesis because firms with insufficient investment opportunities tend to own out-of-favor stocks that are undervalued by the market. To keep the price at the anticipated level, overconfident managers tend to execute a high percentage of their claimed buyback. Investment opportunity and takeover threat are both negatively correlated with the percentage of repurchase programs executed. A possible explanation is This table reports the regression of percentage of dollars repurchased on managerial overconfidence. The dependent variable is dollars repurchased divided by the total market value of the equity at the end of the previous year. The independent variable, MOC, and other variables are defined as in Table 2 . In each cell, the regression coefficients and z-statistics (in parentheses) are in upper and lower case, respectively. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.
that the repurchase signal is so strong that the price level set by the overconfident managers is quickly reached. The cash not spent for the unexecuted program can be saved for other promising investments. Because a low execution rate can lead to the realization of the anticipated price level, the firm can free itself from the threat of a takeover. The results in Table 7 address how MOC affects the number of share repurchase programs per firm. As shown in Table 1 , more than 70% of the announcing firms launched more than one program. The theoretical literature suggests that managers become overconfident as a result of prior experiences. If this is the case, the success with prior share repurchase programs should increase mangers' confidence and encourage them to launch more repurchase programs. Table 2 . In each cell, the regression coefficients and z-statistics (in parentheses) are in upper and lower case, respectively. ***, **, and * denote significance at the 1%, 5%, and 10% levels respectively.
However, although Table 7 exhibits a positive correlation between the numbers of repurchase programs per firm and MOC, it is not statistically significant. The results in Table 8 relate MOC to price differences, defined as the change from the median of the announced price range to the average price after the program ends. It is supposed to be positively correlated with the level of MOC because the market sooner or later recognizes that the overly optimistic signal emitted by overconfident managers must be rectified. The higher the level of MOC, the larger the needed rectification.
The results generally support this conjecture, as MOC is positively and significantly correlated with the price difference. Moreover, debt deviation is This table reports the regression of the number of share repurchase programs on managerial overconfidence. The dependent variable is the natural logarithm of the number of share repurchase programs. The independent variable, MOC, and other variables are defined as in Table 2 . In each cell, the regression coefficients and z-statistics (in parentheses) are in upper and lower case, respectively. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. also positively and significantly correlated with the price difference. These findings mean that the higher the debt ratio, the more eager the firm is to engage in share repurchase programs. They imply that excessive leveraging could be another manifestation of overconfidence, in the sense that managers are reluctant to issue undervalued equity (leading to a high debt ratio) or they are confident enough in their firm's value to issue more debt to finance the repurchases. Extreme overconfidence is therefore associated with a significant price rebound. Finally, takeover threat is positively correlated with the price difference. This result could be attributable to outside investors interpreting the share repurchase program as more aimed at entrenching the managers than signaling undervaluation. 197 0.195 0.194 0.194 0.198 This table reports the regression of the price difference on managerial overconfidence. The dependent variable is price difference. The independent variable, MOC, and other variables are defined as in Table 2 . In each cell, the regression coefficients and z-statistics (in parentheses) are in upper and lower case, respectively. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. Table 9 presents additional results relating MOC to the number of share repurchase programs per firm, in this case defined in terms of the announcement returns in different windows. The regression analysis reveals that MOC is significantly and negatively correlated with CAR (0, 40) and CAR (0, 60). However, the relations between MOC and the short-event windows, namely, CAR (-1, 1), CAR 5), and CAR (0, 20) , are not significant. These results imply that the market is relatively unaffected by share repurchase announcements made by overconfident managers. As the deadline for program execution approaches, the market is increasingly able to discern MOC, causing it to attach lower valuations to share repurchase programs launched by overconfident Table 2 . In each cell, the regression coefficients and z-statistics (in parentheses) are in upper and lower case, respectively. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.
managers. Moreover, we find that the number of programs per firm is negatively correlated with CAR (-1, 1) and CAR (-5, 5) . A possible explanation of this result is that managers intermittently issue promising news (e.g., about how well their share repurchases are going) to increase the share price. However, this marginal positive effect decreases as the number of signals accumulates. As for the other control variables, book-to-market equity is positively and significantly correlated with the value of the announcement returns. This result is consistent with the undervaluation hypothesis, according to which small and high book-to-market firms tend to be undervalued and therefore yield relatively high announcement returns. Moreover, free cash flow is positively and significantly correlated with CAR (-5, 5), CAR (0, 40), and CAR (0, 60), as is cash level with CAR. These results are consistent with the excess capital hypothesis of Easterbrook (1984) and Jensen (1986) , implying that repurchasing stock is a flexible way to distribute excess cash and to solve the agency problem of excessive cash.
We find that investment opportunity is negatively and significantly correlated with the announcement returns. This result can be explained by the undervaluation hypothesis because firms with high growth potential are relatively unlikely to be undervalued; their share repurchase programs tend to be associated with low valuation. From a different perspective, the market assumes that these high-growth firms should have better investment opportunities than a share repurchase program, and therefore, they attach a low appraisal value to share repurchase programs launched by high-growth firms. Finally, takeover threat is negatively associated with the the returns, implying that share repurchase programs aimed at entrenching management are not welcomed by the market.
V. ROBUSTNESS CHECK
In the previous sections, we treat MOC as an exogenous variable. However, if MOC is acquired and affected by the characteristics of other firms, our conclusion that MOC drives the impulse to execute many large share repurchase programs might not be sustainable. To check for robustness, we thus perform a two-stage regression, using the first stage to isolate the residual MOC that is unrelated to another firm's characteristics. This first regression model is as follows:
The residual from this model is then included in the second-stage regression: 
SR
The results summarized in Table 10 are qualitatively similar to the previous findings. A noteworthy point is that corporate governance is now positively and
International Review of Finance significantly correlated with the average size of the repurchase programs and negatively and significantly correlated with the number of such programs per firm. From an alternative perspective, corporate governance might play a positive role in affecting share repurchase programs, assuming that the variance shared by MOC and the corporate governance index is isolated. It is firms with a good governance structure that tend to launch large repurchase programs. However, such programs also have execution costs that deter firms with good governance structures from repeatedly launching repurchase programs. Someone might argue that the share repurchase programs executed during the financial turmoil caused by the 2008 financial crisis might be more a rational strategy to maintain the price level of the shares than an irrational strategy resulting from MOC. Thus, we rerun all the tables excluding the data from 2008. These (unreported) results are qualitatively similar to those from the full sample. Our interpretation relating MOC to share repurchasing therefore remains intact.
The data on the scale of the repurchase programs and the proportion of them that were executed support the hypothesized positive relation between MOC This table reports the tobit regression of the variables of interest (percentage of shares repurchased, repurchase dollar percentage, execution percentage, the natural logarithm of the number of repurchases, and price difference) on exogenous overconfidence, defined as the residual term of the following regression: MOCi,t = b0 + b1SIZEi,t + b2ROEi,t + b3BMi,t + b4FCFi,t + ei., as defined in Table 2 . In each cell, the regression coefficients and t-statistics (in parentheses) are reported in upper and lower case, respectively. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. and the intensity of share repurchase programs. The only exception is the number of programs per firm. To address this anomalous result, we conducted another robustness check, this time recounting the number of repurchase programs per firm that occur after a managerial changeover. In so doing, the independent variable (MOC) and the dependent variable (number of repurchases per firm) were indebted to the managers. However, the result is still not significant. The results involving debt deviation obviously contradict the optimal leverage hypothesis. To ensure that our finding is valid, we rescale the debt deviation variable by converting it to a dummy, coded 1 if the observed debt ratio is below the optimal debt ratio, and 0 otherwise. The purpose of the analysis is to see whether firms with debt below the optimal level adjusted their capital structure differently than did the firms that are above the optimal level. If the optimal leverage hypothesis is correct for our data, we would expect to find the regression coefficient to be significantly positive. However, the regression coefficient is significantly negative. Therefore, our results do not support the optimal leverage hypothesis.
VI. CONCLUDING REMARKS
In this paper, we examine how the level of MOC affects the intensity of share repurchase programs launched by overconfident managers with respect to their scale, execution, number, and market response. We find the level of MOC to be positively correlated with the intensity of the programs. In general, we find that the market appraised MOC negatively, at least partly because firms with overconfident managers are relatively likely to be undervalued. Firms that launch intensified share repurchase programs are appraised positively; it takes 2 to 3 months for the negative appraisal to set in.
Our paper contributes to the growing literature on behavioral corporate finance. Previous studies in this area have examined the relation between the behavioral characteristics of corporate managers and corporate policies (e.g., Tate 2005a, 2008; Baker et al. 2007; Ben-David et al. 2007; Hackbarth 2008; Malmendier et al. 2010) . Our results indicate that MOC indeed affects the intensity of share repurchase programs. However, sophisticated investors are not taken in by the impulses of overconfident managers to launch large and intensive share repurchase programs that cannot be justified. 
